Appendix S3. Assessment of primary study outcomes using adaptation of Grading of Recommendations Assessment, Development and
Evaluation (GRADE) framework for assessing the quality of the evidence across studies

Preterm birth <37 weeks

Profile of individual studies Comments
Number of studies 16 = References: 171¢
Number of estimates 17 = There are 16 studies but 17 estimates because one study ’
reported separate estimates for 2009 A/pH1N1 and 2008-2009.
=  Additional details on each study can be found in Table S4
Estimated number of participants 24,616,017 | = Two studies>!? studies counted the total number of birth
hospitalizations and the number of antenatal undelivered
hospitalizations without reconciling admissions by unique
pregnancy, so the counts are overestimated.
Total number of preterm births 1,207,209 | = Thisis an underestimate since one study? did not provide
information on the number of preterm births in their sample.
Univariable results
Number of significant effect estimates > 1 2
Number of non-significant effect estimates 9
Number of significant effect estimates < 1 0
Not reported 6
Multivariable results
Number of significant effect estimates > 1 4 =  Point estimates ranged from 2.39 to 4.08
Number of non-significant effect estimates 9 =  Point estimates ranging from 0.82 to 1.27
Number of significant effect estimates < 1 0
Not reported 4
Newcastle Ottawa Score
0-5 0
6—7 8
8-9 (highest quality) 9 =  The RCT!is listed with this category but was assessed using the

Cochrane Collaboration tool for assessing risk of bias in
randomized trials.'” The risk of bias in the trial was rated as low.




Risk of diagnostic ascertainment bias (S2 Appendix)

Very high 2
High 8
Medium 6
Low 1
Statistical heterogeneity across studies: 1’=97%; 95% Cl: 97-98
GRADE assessment *° Comments
Phase of investigation Level 2 =  We started by assigning a ‘high’ rating before applying other
(high) GRADE criteria since 15 of the 16 studies used cohort designs and
sought to confirm the independent association between influenza
during pregnancy and preterm birth, and the final study was a
randomized clinical trial of influenza vaccination.'®
GRADE criteria (based on narrative review, not meta-analysis)
Study limitations: X =  Two studies had very high risk of diagnostic ascertainment bias
=  Downgrade by -1 if most evidence is from studies with moderate or (very serious limitations), and the rest were high or medium
unclear risk of bias for most bias domains (serious limitations). (serious limitations).
=  Downgrade by -2 if most evidence is from studies with high risk of bias = Downgrade by 2.
for almost all bias domains (very serious limitations).
Inconsistency: unexplained heterogeneity or variability in results X = See Forest plot. There is very high heterogeneity in results across

across studies

=  Downgrade by -1 when estimates of the risk factor association with
the outcome vary in direction (for example, some effects appear
protective whereas others show risk) and the confidence intervals
show no, or minimal overlap.

studies, qualitatively and quantitatively (/’=97%).

= The confidence intervals of the three studies with the large point
estimates do not overlap with most of the null studies.

=  The studies indicating a reduction in preterm birth risk all include
the null value, and several are highly imprecise.

= Downgrade by 1.

Indirectness: the study sample, the prognostic factor, and/or the

outcome in the primary studies do not accurately reflect the review

question

=  Downgrade by -1 when: (1) the final sample only represents a subset
of the population of interest; (2) when the complete breadth of the
prognostic factor that is being considered in the review question is not
well represented in the available studies; or (3) when the outcome that
is being considered in the review question is not broadly represented.

= No change.




Imprecision:
=  Downgrade by -1 if the evidence is generated by a few studies

involving a small number of participants and most of the studies
provide imprecise results.

. For narrative summary: Within-study imprecision: (1) sample size
justification is not provided and there are less than 10 outcome events
for each prognostic variable (for dichotomous outcomes), and (2) no

precision in the estimation of the effect size within each primary study.

Across study imprecision: there are few studies and small number of
participants across studies.

No change.

Publication bias:

=  Downgrade by -1 unless the value of the risk/protective factor in
predicting the outcome has been repetitively investigated, ideally by
phase 2 and 3 studies.

No change.

Moderate/large effect size:
= Upgrade by +1 if moderate or large similar effect is reported by most
studies.

No change (most studies do not report large effect sizes and
those that do have a high to very high risk of diagnostic
ascertainment bias).

Dose effect:
=  Upgrade by +1 if possible gradient exists within and between primary
studies.

No change.

GRADE: OVERALL QUALITY OF EVIDENCE
(+, very low; ++, low; +++, moderate; ++++, high)

+
Very low

2 Based on adaptation®® of GRADE evaluation framework.*?
b X indicates serious limitations.




Small-for-gestational-age birth

Profile of individual studies

Comments

Number of studies 5 = References: #167:10,20
Number of estimates 6 = Note there are 5 studies but 6 estimates because one study ’
reported an estimate for 2009 A/pH1N1 and one for the 2008—
2009 influenza season.
=  Additional details on each study can be found in Table S7
Estimated number of participants 245,127
Total number of small-for-gestational-age births 20,748 =  Estimated
Univariable results
Number of significant effect estimates > 1 1
Number of non-significant effect estimates 2
Number of significant effect estimates < 1 0
Not reported 3
Multivariable results
Number of significant effect estimates > 1 2 =  Point estimates ranged from 1.59 to 1.66
Number of non-significant effect estimates 3 =  Point estimates ranging from 0.71 to 1.14
Number of significant effect estimates < 1 0
Not reported 1
Newcastle Ottawa Score
0-5 0
6—7 1
8-9 (highest quality) 5
Risk of diagnostic ascertainment bias (S2 Appendix)
Very high 0
High 1
Medium 4
Low 1

Statistical heterogeneity across studies: ’=43%; 95% Cl: 0-76




GRADE assessment **

Comments

Phase of investigation Level 2 »= These cohort studies were considered to be Level 2 phase studies
(high) since they were seeking to confirm the independent association
between influenza during pregnancy and small for gestational
age.’®
»= Thus, the rating started off as ‘high’ before application of other
GRADE criteria.l®
GRADE criteria (based on narrative review, not meta-analysis)
Study limitations: X = Downgrade by 1.

=  Downgrade by -1 if most evidence is from studies with moderate or
unclear risk of bias for most bias domains (serious limitations).

=  Downgrade by -2 if most evidence is from studies with high risk of bias
for almost all bias domains (very serious limitations).

Inconsistency: unexplained heterogeneity or variability in results =  No change.
across studies
=  Downgrade by -1 when estimates of the risk factor association with
the outcome vary in direction (for example, some effects appear
protective whereas others show risk) and the confidence intervals
show no, or minimal overlap.
Indirectness: the study sample, the prognostic factor, and/or the = No change.
outcome in the primary studies do not accurately reflect the review
question
=  Downgrade by -1 when: (1) the final sample only represents a subset
of the population of interest; (2) when the complete breadth of the
prognostic factor that is being considered in the review question is not
well represented in the available studies; or (3) when the outcome that
is being considered in the review question is not broadly represented.
Imprecision: = No change.

=  Downgrade by -1 if the evidence is generated by a few studies
involving a small number of participants and most of the studies
provide imprecise results.

=  For narrative summary: Within-study imprecision: (1) sample size
justification is not provided and there are less than 10 outcome events
for each prognostic variable (for dichotomous outcomes), and (2) no
precision in the estimation of the effect size within each primary study.
Across study imprecision: there are few studies and small number of
participants across studies.




Publication bias: X = Downgrade by 1.
= Downgrade by -1 unless the value of the risk/protective factor in

predicting the outcome has been repetitively investigated, ideally by

phase 2 and 3 studies.
Moderate/large effect size: = No change.
= Upgrade by +1 if moderate or large similar effect is reported by most

studies.
Dose effect: = No change.
=  Upgrade by +1 if possible gradient exists within and between primary

studies.
GRADE: OVERALL QUALITY OF EVIDENCE ++
(+, very low; ++, low; +++, moderate; ++++, high) Low

2 Based on adaptation®® of GRADE evaluation framework.*?
b X indicates serious limitations.




Fetal death

Profile of individual studies

Comments

Number of studies 10 = References: 156:°1416,20-23
Number of estimates 11 = Note that one study ?° had no fetal death events among
unexposed women (and only one event among exposed women),
and two studies ¥ reported two estimates, one for abortion,
and the second for intrauterine fetal death (definitions were not
provided).
= Additional details on each study can be found in Table S8
Estimated number of participants 17,666,768 | =  One study® study counted the total number of birth
hospitalizations and the number of antenatal undelivered
hospitalizations without reconciling admissions by unique
pregnancy, so the counts are overestimated.
Total number of fetal deaths 103,902 = 7 out of the 10 studies had fewer than 20 fetal death outcomes in
total (8,13,15,18-21)
Univariable results
Number of significant effect estimates > 1 3
Number of non-significant effect estimates 4
Number of significant effect estimates < 1 0
Not reported 4
Multivariable results
Number of significant effect estimates > 1 3
Number of non-significant effect estimates 3
Number of significant effect estimates < 1 0
Not reported 5
Newcastle Ottawa Score
0-5 0
6—7 6
8-9 (highest quality) 5 =  The RCT!is listed with this category but was assessed using the

Cochrane Collaboration tool for assessing risk of bias in
randomized trials.’” The risk of bias in the trial was rated as low.




Risk of diagnostic ascertainment bias (S2 Appendix)

Very high 1
High 3
Medium 2
Low 4
Statistical heterogeneity across studies: 1’=41%; 95% Cl: 0—-69
GRADE assessment 2P Comments
Phase of investigation Level 2 =  We started by assigning a ‘high’ rating before applying other
(high) GRADE criteria since 9 of the 10 studies used cohort designs and
sought to confirm the independent association between influenza
during pregnancy and fetal death, and the final study was a
randomized clinical trial of influenza vaccination.'®
GRADE criteria (based on narrative review, not meta-analysis)
Study limitations: X = Downgrade by 2.
=  Downgrade by -1 if most evidence is from studies with moderate or =  Most evidence comes from one study® which is very large, but has
unclear risk of bias for most bias domains (serious limitations). a very high risk of diagnostic ascertainment bias.
=  Downgrade by -2 if most evidence is from studies with high risk of
bias for almost all bias domains (very serious limitations).
Inconsistency: unexplained heterogeneity or variability in results = No change.
across studies
=  Downgrade by -1 when estimates of the risk factor association with
the outcome vary in direction (for example, some effects appear
protective whereas others show risk) and the confidence intervals
show no, or minimal overlap.
Indirectness: the study sample, the prognostic factor, and/or the X = Downgrade by 1.

outcome in the primary studies do not accurately reflect the

review question

=  Downgrade by -1 when: (1) the final sample only represents a subset
of the population of interest; (2) when the complete breadth of the
prognostic factor that is being considered in the review question is
not well represented in the available studies; or (3) when the
outcome that is being considered in the review question is not
broadly represented.

Studies used different definitions of fetal death, with differing
gestational thresholds and many did not provide a definition.




Imprecision: X = Downgrade by 1.
=  Downgrade by -1 if the evidence is generated by a few studies

involving a small number of participants and most of the studies

provide imprecise results.
. For narrative summary: Within-study imprecision: (1) sample size

justification is not provided and there are less than 10 outcome

events for each prognostic variable (for dichotomous outcomes), and

(2) no precision in the estimation of the effect size within each

primary study. Across study imprecision: there are few studies and

small number of participants across studies.
Publication bias: X = Downgrade by 1.
= Downgrade by -1 unless the value of the risk/protective factor in

predicting the outcome has been repetitively investigated, ideally by

phase 2 and 3 studies.
Moderate/large effect size: =  No change.
=  Upgrade by +1 if moderate or large similar effect is reported by most

studies.
Dose effect: = No change.
= Upgrade by +1 if possible gradient exists within and between

primary studies.
GRADE: OVERALL QUALITY OF EVIDENCE +
(+, very low; ++, low; +++, moderate; ++++, high) Very low

2 Based on adaptation®® of GRADE evaluation framework.®
b X indicates serious limitations.
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